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J^tTrKh/ P Tattl33a flTGCCGGCSTCGSCGGCCflC GGCGftCXGCGflCCGCGGCGGCGGTflGGGGCGGGGGftGCT^TCTcSSS 

Cooa(Wn KC«c« c«cg c«dc * ^GCG^CGcCGaCceCGGCGGCGGt^G^CGG^GGRGGTGaTCTCcGTCCn 
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160 



tft^tTrJ/nT^ «6CnrGG«n»GTGGfla»TGCRGaTCGfl^ 

Consensu* CRGCCTGGRGC^GTGGfKICy.TGCflGfrrCGflGGfW 

170 180 130 200 210 220 230 240 

e*rloyTrKh CGTGCfiGttCCTTGCCSCRTCTTGGCTCC^ | j rCCTCRRGGTC 

Uh M tTrxh/pTdl<132 GGTGCgncmTGCCGCRTTflTXiGCTCCTfljin I bL 1 GflTCTCCCCftflGRftGTTCCCR6CTGCTb 1 1 1 ILUCflOGSTC 
Consensus GGTGCGG8CCHTGniGCRTtllTCGCrCOl«TTTTcGCTGflTCT 



250 260 270 200 230 300 310 



320 



B^leyTr-xh G^TGGflTGfWCT6«aGCOTnGCTGflGC™^ 

WNe*tTr*fi/pT*m338 GaCGTTGflTG^CTGH(«aXHnGCTGflCCTnTTOCaiTGGn6Gn:flTGCCfl^ I lOIlGT T CRTGRftGSRflGSflGH 

M**sot.Tr«h/pTdl<tl32 «CCTTGnTGflflCT6RflGCOTT^^ 

Consensus GflCGTtSRTGRflCTGflRGtXCHTTGCTGfCCRRTTCflGcGT^ 

330 3*0 3S0 360 370 380 390 33G 

u£££5£E£?^ TGTCHRGG«CRGGGTTGTC6CaCCTnTCRRG(»^ 

Ww«*.lrKn/ P Tdl4132 CGTCRfWGRCHGGGTTGTCGGRGCTflTCflflGGflGGRGCTGfl 

Lonsenajs cGTCTfWGflCHGGGTTGTCGGfHjCTflTCRftGGfl6£fo CRCQZGGC tflCcRG 
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Figure 3 
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200 bp 
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Decoration * Decoration 81*: Shade (with solid black) residues that 
the Consensus exactly. 
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Figure 5A 
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--coration 'Decoration CI": Shade (with solid black! residues that match the 
Cor-sensus exactly. 
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TOC H. vulgare NTR 
TCC A. thaliana NTR 
|AGT E. coli NTR 
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TmoREDOXiN h Constructs for Transformation 



pdBhWTRXhN-l 



Xbal ATG Acyl 




XL a I 



Sac I 



P dBhssWTRXhN3-8 



indlll ATG Acyl 



KindlO 



Bhor7 



Acyl 
^horWtrhlR 



TAASac I Eccftl 



pDhWTRXhN-2 

Xbal ATG, A< ^ TAA$* C * EcoW 



Sphl EcoRl 
Sphl 



Dhorl 
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pGlbWTRXhN-1 

BamHI ATG Acyl 
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j^lj B1 * hordein promoter 
8& maize globulin promoter 
U Wheat thkxedown ft 



D- hordein promoter 
[2] B1 - hordein signal sequence 
| | 3* nos terminator 
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^C t,c: BARLEY GENE FOR THIOREDGXlP O O 
^^■>pln No: To Be Assigned 

HEREWITH K 
^^BcketNo.: 416272001410 
Sheet 9 of 19 



Sephadex G-50 Activity Profile of 
<• Thioredoxin from Barley Grains (+MDH) 
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Sephadex G-50 Elution Profile of Proteins 
from Three Barley Grains 
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Exp. A 



Exp. B 





Figure 9 
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Western Slot Analysis of Baney Grain 
Transformed with Wheat Thioredoxin 

SDS-PAGE: cv. Golden Promise 




1 2 3 4 5 6 7 



1 . Wheat germ thioredoxin 

2. Control (GP 4-96), nontransformed 

3. Control, null segregant (GPdBssBarWtrx-29-11-10) 

4. Transformed, heterozygous line (GPdBssBarWtrx-29) 

5. = Transformed, homozygous line 1 (GPdBssBarWtrx-29-3) 

6. - Transformed, homozygous line 2 (GPdBssBarWtrx-29-3-2) 

7. Prestained standards 



Figure 1 0 
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AAGjCJTTAACAACCCACACATTGATTGCAACTTAGTCCT 

Cl lot i i CAGGCTAACA\CCTATACAAG<jITCCAAAATCATGCAAAAGTGATGC 

TAGGTTGATAATCnTGTGACATGTAA^GTGAATAAGGTGAGTCATGCATACCAAA 

CCTCGGGATTTCTATACTTTGTGTATGATCATATGCACAACTAAAAGGCAACTTT 

GATTATCAATTGAAAAGTACCGCrTGTAGCTTGTGCAACCTAA.CACAATGTCCA 

AAAATCCATITGCAAAAGCATCaAA^CACAATrGTrAAAGCTGTnrCAAACAAAC 

AAAGA^GAGATGAAGCCTGGCTACTATAA^TAGGCAGGTAGTATAGAGATCTA 

CACAACKTACAAGCATCAAAA.CCAA.GAAACACTAGTTAACACCAATCCACTATGA 

AGACCTTCCTCATCTTTGCACTCCTCGCCATTGCGGCAACAAGTACGATTGCA 



Figure 11 



CTTCGAGTGCCCGCCGATTTGCCAGCAATGGCTAACAGACACATATTCTGCC 

AAAACCCCAGAACAATAATCACTTCTCGTAGATGAAGAGAACAGACCAAGAT 

ACAAACGTCCACGCTTCAGCAAACAGTACCCCAGAACTAGGATTAAGCCGAT 

TACGCGGCTTTAGCAGACCGTCCAAAAAAACTGTTTTGCAAAGCTCCAATTCC 

TCCTTGCTTATCCAA'l i 1 Ci i 1 1 GTGTTGGCAAACTGCACTTGTCC AACCG ATT 

TTGTTCTTCCCGTGTTTCTTCTTAGGCTAACTAACACAGCCGTGCACATAGCC 

ATGGTCCGGAATCTTCACCTCGTCCCTATAAAAGCCCAGCCAATCTCCACAAT 

CTCATCATCACCGAGAACACCGAGAACCACAAAACTAGAGATCAATTCATTG 

ACAGTCCACCGA GATGGCTAAGCGGCTGGTCCTCTTTGTGGCGGTAATCGTC 

GCCCTCGTGGCTCT C A r.C.Ar.r.CiCT 



Figure 12 
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Exp. S B: Native 'Activity Gel: Photo 



Homozygous WTRX h\ . NulISegregant . 
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Exp. C: Native Activity Gel: Scan 

3 1- 0 NulISegregant 
■ Homozygous 

overexpressing WTRX/? 
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Figure 14 




Trx-overexpressed 
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Figure 16A 



Null Segregant 
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Figure 16B 
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Figure 17 



Percent Germination of Transgenic Barley Grain 
Over-Expressing Wheat Thioredoxin 
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Figure 18 



Different Relative Redox Status of Protein Fractions 
in Transgenic Barley Grain Over-Expressing 
Wheat Thioredoxin h vs. the Null Segregant: 
Dry and Germinating Grain 



03 Dry Grain 
□ 1 Day 
m 2 Day 




Albumin/Globulin Hordein I Hordein II Glulelin 

(Buffer + Salt) (Propanol) (Propanol + MET) (Borate + MET + SDS) 



